Impact of template overhang-binding region of HIV-1 RT on the binding and orientation of the duplex region of the template-primer.
Fingers domain of HIV-1 RT is one of the constituents of the dNTP-binding pocket that is involved in binding of both dNTP and the template-primer. In the ternary complex of HIV-1 RT, two residues Trp-24 and Phe-61 located on the beta1 and beta3, respectively, are seen interacting with N + 1 to N + 3 nucleotides in the template overhang. We generated nonconservative and conservative mutant derivatives of these residues and examined their impact on the template-primer binding and polymerase function of the enzyme. We noted that W24A, F61A, and F61Y and the double mutant (W24A/F61A) were significantly affected in their ability to bind template-primer and also to catalyze the polymerase reaction while W24F remained unaffected. Using a specially designed template-primer with photoactivatable bromo-dU base in the duplex region at the penultimate position to the primer terminus, we demonstrated that F61A, W24A, F61Y as well as the double mutant were also affected in their cross-linking ability with the duplex region of the template-primer. We also isolated the E-TP covalent complexes of these mutants and examined their ability to catalyze single dNTP incorporation onto the immobilized primer terminus. The E-TP covalent complexes from W24F mutant displayed wild-type activity while those from W24A, F61A, F61Y, and the double mutant (W24A/F61A) were significantly impaired in their ability to catalyze dNTP incorporation onto the immobilized primer terminus. This unusual observation indicated that amino acid residues involved in the positioning of the template overhang may also influence the binding and orientation of the duplex region of the template-primer. Molecular modeling studies based on our biochemical results suggested that conformation of both W24 and F61 are interdependent on their interactions with each other, which together are required for proper positioning of the +1 template nucleotide in the binary and ternary complexes.